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[A METHOD AND AN ASSEMBLY 

FOR DETERMINING THE 
EXISTENCE AND THE SIZE OF A 

GAP] 

Background of Invention 

[0001] The present invention generally relates to a method and an assembly for 

determining the existence and the size of a gap and more particularly, to a method 
and an assembly for accurately determining the existence and the size of a vehicular 
air gap, such as and without limitation an air gap which may exist between a portion 
of the vehicular frame and a door. 

[0002] It is desirable to substantially eliminate or reduce a gap that may exist between a 
pair of abutting members within a vehicle and within other types of assemblies in 
order to substantially eliminate noise and leakage. It is also desirable to consistently 
produce a gap of a certain size within an assembly, thereby reducing the variability of 
the size of produced gaps occurring within a number of created assemblies. It is also 
desirable to efficiently ascertain the existence of a gap in order to properly evaluate 
various diverse types of designs or isolate and identify portions of a design or 
configuration which may be modified. Further, it is desirable to accurately and reliably 
determine the size of an identified gap in order to accurately assess and modify a 
design or configuration and/or to effectively and correctly seal or eliminate a gap. 

[0003] 

Currently utilized sensors typically include wires that physically and 
communicatively connect the sensor to a receiver or to a display assembly. These 
wires tend to dislodge the sensor from its operatively mounted position as the 
members or portions of the assembly become abuttingly engaged, thereby causing 
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the sensor to provide errant measurement data. Currently utilized sensors are also 
relatively complex, costly, and include a large number of operatively interconnected 
components which increase the likelihood of failure and malfunction and which 
increase overall service costs. The present invention overcomes these drawbacks in a 
new and novel manner. 

Summary of Invention 

[0004] It is a first non-limiting advantage of the present invention to provide a method 
and an assembly for determining the existence and the size of a gap in a manner that 
overcomes some or all of the previously delineated drawbacks of prior strategies and 
assemblies. 

[0005] It is a second non-limiting advantage of the present invention to provide a 

method and an assembly for determining the existence and the size of a gap in a 
manner which overcomes some or all of the previously delineated drawbacks of prior 
strategies and assemblies, and which obviates the need for wires which connect the 
sensor to a receiver and/or display device. 

[0006] It is a third non-limiting advantage of the present invention to provide a relatively 
uncomplicated and cost effective assembly for identifying the existence of a gap and 
for measuring the size of an air gap. 

[0007] According to a first non-limiting aspect of the present invention, an assembly is 
provided which identifies the existence of a gap and which wirelessly transmits a 
signal that is indicative of the existence of the gap. 

[0008] According to a second non-limiting aspect of the present invention, a vehicular 
gap sensing assembly is provided and comprises a housing which is adapted to be 
placed upon a first portion of a vehicle and includes a force measurement assembly 
having an exposed surface and a member which is pivotally coupled to the housing 
and which is movable from a first position to a second position in which the member 
contacts the exposed surface, the force measurement assembly wirelessly 
transmitting a signal when the member contacts the surface; and a receiver which is in 
communication with the force measurement assembly and which receives a signal and 
creates a display based upon the received signal. 
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[0009] According to a third non-limiting aspect of the present invention, a method for 
ascertaining the existence of a gap between two portions of a vehicle is provided. 
Particularly, the method comprises the steps of providing a gap measurement 
assembly; placing the gap measurement assembly on a first of the two portions; 
causing a second of the two portions to come into close proximity to the first of the 
two portions; creating a certain signal as the second of the two portions comes into 
close proximity with the first of the two portions; using the certain signal to ascertain 
the existence of a gap and the size of a gap; providing a data acquisition assembly; 
creating a second signal which is indicative of the existence and the size of a gap; and 
wirelessly transmitting the second signal to the data acquisition assembly. 

[001 0] These and other features, aspects, and advantages of the present invention will 
become apparent to those of ordinary skill in the art from a reading of the following 
detailed description of the preferred embodiment of the invention and by reference to 
the following drawings. 

Brief Description of Drawings 

[001 1 ] Figure 1 is a block diagram of a gap identification and measurement assembly, 
which is made in accordance with the teachings of the preferred embodiment of the 
invention. 

[001 2] Figure 2 is a block diagram of a gap identification and measurement assembly, 
which is made in accordance with the teachings of an alternate embodiment of the 
invention. 

[001 3] Figure 3 is a perspective view of the gap identification and measurement 
assembly, which is shown in Figure 1 operatively mounted upon a vehicle. 

Detailed Description 

[001 4] Referring now to Figure 1 , there is shown a gap identification and measurement 
assembly 1 0, which is made in accordance with the teachings of the preferred 
embodiment of the invention. Particularly, assembly 10 includes a measurement 
portion 1 2 having a controller 14 which is operable under stored program control and 
a strain gauge 1 6 which is physically and communicatively coupled to the controller 
1 4 by the use of bus 1 8. In an alternate embodiment of the invention, the controller 



APP_ID=09683145 



Page 3 of 15 



1 4 and the strain gauge 1 2 form a single assembly. 

[001 5] The assembly 1 0 further includes a wireless transmitter 20 (e.g., a radio frequency 
or an infrared type of transmitter), which is physically and communicatively coupled to 
the controller 14 by the use of bus 22. Particularly, the measurement portion 1 2 and 
the transmitter 20 are contained within a housing 26. Assembly 10 further includes a 
battery or a source of energy 28, which is physically and communicatively coupled to 
the controller 14, to the strain gauge 1 6, and to the transmitter 20 by the use of bus 
30, and which is also operatively contained within the housing 26. Assembly 10 
further includes an antenna 34 which is coupled to the transmitter 1 4 by bus 35 and 
which may be operatively and protectively positioned within the housing 26 or which 
may alternatively protrude from the housing 26, and a receiver and /or display 
assembly 40 which includes an antenna 42. Particularly, the receiver 40 is wirelessly 
and communicatively coupled to the transmitter 20 by the cooperative use of 
antennas 34 and 42, thereby obviating the need for wires or other members to 
physically couple the receiver and display portion 40 to the transmitter 20. Further, 
the strain gauge 1 6 includes a top surface 48, which is exposed or is accessible 
through the housing 26 and a generally flat member 50, which is pivotally coupled to 
the surface 48. 

[001 6] As shown best in Figure 3, the housing 26 is operatively placed upon a first 

portion 60, such as a frame or pillar of a vehicle 61 (or other assembly) which is to 
abuttingly and selectively receive a door 64 (or another type of member). In one non- 
limiting embodiment, housing 26 may be secured to the portion 60 by an adhesive, by 
a fastener, by a magnet, or by any other conventional and commercial apparatuses. 
Particularly, the member 50 is extended from the portion 60 and is contacted by the 
door 64 as the door 64 closes and abuts the portion 60, thereby forcing the member 
50 against the surface 48 and creating pressure or force against the surface 48. The 
strain gauge senses or "reads" the amount of force that is exerted upon the member 
50 or upon the surface 48 and provides this information to the controller 14 by the 
use of bus 1 8. The controller 1 4 then associates the sensed force with a certain gap 
which may exist between the door 64 and the portion 60 (e.g., between the portion of 
the vehicular frame or pillar 60 to which the housing 26 is mounted and that portion 
of the vehicular door 64 which engages the protruding member 50. 
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[001 7] That is, in the most preferred embodiment of the invention, a table is created and 
stored within the controller 14 and is developed through calibration. The table 
uniquely associates a force upon the member 50 and/or the surface 48 with a certain 
size of a gap that may exist between the portion of the vehicular frame or pillor 60 to 
which the housing 26 is mounted and the closed door 64. For example, a force of 20 
Newtons typically indicates the existence of a gap having a size or a width of about 
one sixteenth of an inch, and a force of about 30 Newtons typically indicates the 
existence of a gap having a size or width of about one thirty-second of an inch. Other 
calibration values may be utilized in other non-limiting embodiments. As the force is 
sensed, the controller 14 first determines whether a gap exists by ascertaining 
whether the force exceeds a certain predetermined threshold value (e.g., about 40 
Newtons). If the controller 14 determines that a gap exists, the controller 14 then 
access the table and an interpolation of the stored data is made to identify the size of 
a gap between the door 64 and the portion 60 corresponding to the currently sensed 
force. The existence of a gap and the size of the gap are then communicated to the 
transmitter 20 by the controller 1 4 by use of the bus 30. The transmitter 20 then 
wirelessly communicates this information to the receiver and display assembly 40 by 
the use of signal 65, effective to allow a user of the assembly 1 0 to identify the 
existence and the size of a gap between the vehicular frame portion 60 and the door 
64. Hence, the use of wires or other members, which couple the receiver/display 40 to 
the transmitter 20, are obviated. 

[001 8] Referring now to Figure 2, there is shown a gap identification and measurement 
assembly 100, which is made in accordance with the teachings of a second 
embodiment of the invention. As shown, assembly 1 00 includes a first portion 1 02, 
which includes a transmitter 1 04 and an antenna 1 06, which is coupled to the 
transmitter 1 04 by bus 1 05. The transmitter 1 04 and the antenna 1 06 are each 
operatively contained within a protective housing 108. Portion 102 also includes a 
battery or energy storage assembly 1 09 which is coupled to the transmitter 1 04 by 
the use of bus 1 1 1 and which is operatively contained within the housing 108. 

[001 9] Assembly 1 00 further includes a second portion 1 1 2, which includes a transmitter 
and receiver or "transceiver"! 14 which is physically and communicatively coupled to 
an antenna 1 1 6 by bus 1 1 7 and a controller 1 1 8, which operates under stored 
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program control. Particularly, the controller 1 1 8 is physically and communicatively 
coupled to the transceiver 1 1 4 by the use of bus 1 20. Further, assembly 1 1 2 includes 
a battery or energy storage apparatus 1 22, which is physically and communicatively 
coupled to the transceiver 1 1 4 and to the controller 11 8 by the use of bus 1 24. The 
transceiver 1 14, antenna 1 1 6, controller 1 1 8, and the battery 1 22 are each operatively 
contained within a housing 1 30 and, in one non-limiting embodiment of the 
invention, the antenna 1 1 6 is exposed or accessible through the housing 1 30. 

[0020] In operation, the first portion 102 is placed upon a first of two members or 

portions, such as portion or member 60, which are to abuttingly engage. The second 
portion 1 12 is placed upon a second of the two abuttingly engaging portions, such as 
the vehicular door 64. As the two portions 60, 64 engage, a signal 1 50, which is 
generated by the transmitter 104 is received by the transceiver 1 14. The controller 
1 1 8 determines the strength of the received signal (e.g., it will be at its highest level 
when the two members 60, 64 have abuttingly engaged). The strength of the received 
signal is indicative of the distance between the first and second portions 1 02, 11 2, 
(and between the members or portions 60, 64), thereby identifying the existence and 
the size of a gap between these two abuttingly engaging members. That is, a table of 
signal strength values is stored within the controller 1 18 and each signal strength 
value is associated with a unique gap. As before, an interpolation may be made of the 
stored table in order to obtain an estimate of the gap. The assembly further includes a 
transceiver and display assembly 1 60, which is coupled to a battery or energy storage 
device 1 62 by the use of bus 1 64. The battery 1 62 and the transceiver and display 
assembly 1 60 are each operatively contained within a housing 1 66. Particularly, the 
transceiver 1 60 generates a query type signal 1 70 to the receiver 1 1 4, which causes 
the receiver 1 14 to acquire the gap type information from the controller 1 18. The 
acquired information is then "read" or accessed by the transceiver 114 and set to the 
transceiver 1 60 by the use of signal 1 72 where it may be displayed to user. It should 
be appreciated that the transceiver and display assembly 1 60 may comprise a radio 
frequency or an infrared type of assembly and that transceiver assembly 114 may 
similarly comprise an infrared or radio frequency type of transceiver assembly and 
that signals 1 70, 1 72 may respectively comprise radio frequency or infrared type 
signals. 
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[0021] It is to be understood that the invention is not limited to the exact construction 
and method which has been delineated above, but that various changes and 
modifications may be made without departing from the spirit and the scope of the 
inventions as are more fully delineated within the following claims. Moreover, it 
should be appreciated that the foregoing assemblies 1 0 and 1 00 accurately identify 
the existence of a gap and measure the size of the gap in a relatively cost effective 
and uncomplicated manner and that these assemblies load 1 00 may be used to 
ensure that desired gaps of a certain size occur in number of created assemblies, 
thereby reducing the variability of the gap within these assemblies. 



APP_ID=09683145 



Page 7 of 15 



